Introduction 50
The demography of coastal organisms has a profound influence on the genetic structure 51 of their populations (Hellberg 2006 (Hellberg , 2009 Gagnaire et al. 2015) . During early life stages, 52 genetic variation can be shaped by a combination of stochastic, dispersive and selective 53 events which affect pelagic larval dispersal but also settlement and colonization of 54 nursery habitats by juveniles (e.g. Larson & Julian 1999; Broquet et al. 2013) . 55
Disentangling these various sources of variation throughout the larval and juvenile stages 56 remains extremely challenging. 57
In species with high fecundity, discrete broadcast spawning events followed by 58 very large mortality rates of pelagic larvae (>99%, type-III survivorship curve) can 59 produce successive waves of settlers that differ in their genetic makeup. Because of the 60 marked variance in reproductive success, each group of recruits may comprise a different 61 subset of individuals, representing only a fraction of the parental genetic pool 62 (Hedgecock 1986 (Hedgecock , 1994 . Hence, even if selection occurs during the planktonic stage 63 (Johnson & Black 1984) , genetic drift is thought to be the main force shaping genetic 64 structuring among groups of settlers, sometimes promoting increased relatedness among 65 individuals (e.g. Larson . This makes the eco-evolutionary dynamics of such metapopulations potentially 97 idiosyncratic, with little scope for the systematic directional changes that are typically 98 expected under habitat-based selection (Hanski 2011 Salses-Leucate, Thau, and Mauguio (also known as 'Etang de l'Or') lagoons are located 138 along a 150 km stretch of coastline, interspersed by various other lagoons. Sea bream 139 juveniles were captured by local fishermen using fyke nets in spring (from late April to 140 May 2011) as they entered the lagoons, and in autumn (from September to November 141 2011) as they started to migrate out to sea, as described in Isnard et al. (2015) . Sampling 142 locations were located within each lagoon (i.e. not at the inlets/outlets, where the strong 143 marine influence makes this transition zone more similar to the marine environment). 144
Autumn samples considered in this study were also analysed by Isnard et al. (2015) for 145 their differences in growth rates and condition. Using back calculation from otolith 146 readings, Isnard et al. (2015) showed that autumn individuals have recruited at different 147 periods in the three lagoons (Electronic Suppl. Fig S1) . Estimation of the recruitment 148 date in each lagoon closely matched the dates of sampling for our entering individuals in 149
Salses-Leucate and Thau. In Mauguio, however, individuals were sampled after the 150 estimated recruitment date (see Electronic Suppl. Fig S1) . Fork length (mean ± SD) of 151 entering individuals were 31.3 ± 2.5 mm in Salses-Leucate, 34.7 ± 3.7 mm in Thau, and Table S1 ), and were considered as putatively neutral. These loci were 176 grouped in two multiplexes of ten and eleven loci, respectively. Multiplexed PCR was 177 optimised using the QIAGEN multiplex PCR kit in a 10μl final volume with 4.5μl 178
Qiagen multiplex PCR master mix, 1μl Q-solution, 1μl of genomic DNA and 1.5μl of 179 each primer. PCR conditions were as follow: initial denaturation 5 min (95°C), 30 cycles 180 at 94°C for 30s, annealing at 58°C for 30s, elongation at 72°C for 60s, then a final 181 elongation of 5 min. Amplifications were performed on a Mastercycler Gradient 182 permutations. Among-population differentiation was measured using θ (Weir & 197 sample sizes between spring (non-limiting) and autumn migrating samples (Table 1) within each sample were genetically more related than expected by chance, the mean 214 identity index of all sea bream pairs was compared with the null distribution assuming no 215 relatedness. The null distribution was obtained by calculating identity indices for 216 randomly generated samples of similar size (Table 1) . 217
Finally, we searched for putatively selected loci using the F ST -outlier detection 218 method by Beaumont & Nichols (1996) Long-range amplicon sequencing of the two candidate genes was performed in order to 228 investigate haplotype structure. We also tested whether estimates of genetic 229 differentiation reached higher levels at each candidate microsatellite locus, or if nearby 230 gene regions provided even larger estimates, potentially indicating the causative 231 mutations experiencing selection. We hypothesized that under habitat-based selection, 232 genetic differentiation would be higher in older juveniles caught in autumn than in 233 younger ones caught soon after entering coastal lagoons. Therefore, we randomly 234 selected 12 autumn individuals from MA and 12 individuals from TH to evaluate genetic 235 differentiation between the two most extreme habitats (Chaoui et al. 2012). New primers 236 were designed to amplify the full gene sequences of GH and Prl genes using Long-Range 237 (LR) PCR (see LR-PCR primers Electronic Suppl. Table S1 ). We targeted a 3685 base 238 pair (bp) region extending from the first (E1) to the last exon (E6) for the GH gene, and a 239 4277 bp region spanning the full gene sequence, including both 5' and 3'UTRs Table 1 ). Deficits in heterozygotes were detected in all samples 291 except SL-M, and remained significant in only two samples when the C67b and Prl loci 292 were removed from the data set (Table 1 ). This reduced dataset indicated that deviations 293 from HWE were most likely due to a few loci, and were not generated by a genome-wide 294 effect due to the mixing of larvae from discrete reproductive units. No significant 295 relatedness was detected within each individual sample, with all values of r xy being 296 slightly negative (Table 1) . This did not mean that related individuals were not present, 297 but simply that their number was too low to influence genetic structure. 298 299
Microsatellite spatiotemporal variation patterns 300
Real datasets -The level of genetic differentiation estimated using all 23 markers over 301 the whole data set was not significant (θ = 0.0020 ± 0.0160), nor was genetic 302 differentiation among E and M samples (θ = 0.0049 ± 0.0108, and θ = -0.0035 ± 0.0094; 303 respectively). However, these multilocus average values did not reflect the variance 304 among loci (Fig. 2) . The GH and Prl loci showed a significant global genetic 305 differentiation ( Fig autumn. Fish sampled in TH and SL were showed to likely belong to a demographic unit 332 that undergone a similar life-history throughout the year (see "Materials and Methods -333
Sampling", and Electronic Suppl. Fig. S1 ), suggesting that these demographic units Overall, our bootstrap procedure supported that the observed genetic 361 differentiation patterns at the GH, Prl and C67b loci were robust to unequal sample sizes 362 with error rates generally <0.05. We hence considered that estimates of pairwise genetic 363 differentiation and outlier detection test reported in the previous subsection for the real 364 data set were relevant. 365
366
Haplotype structure in the sea bream for GH and Prl genes 367
Microsatellite GH and Prl markers did not display genetic differentiation in autumn 368 samples, so we additionally investigated whether genetic differentiation could be higher 369 at other genomic locations within or close to each candidate gene. Among a total of 370 14,407,916 filtered paired-end reads, 5,067,129 and 5,753,776 were successfully aligned 371 respectively ( Table 2) . Haplotype diversity (H) was close to one at each locus, indicating 375 that almost every individual had two unique haplotypes (Table 2) . Nucleotide diversity 376 was almost twice as high for Prl (π = 0.0072) as for GH (π = 0.0039). Albeit non-377 significant, Tajima's D showed a slight excess of intermediate frequency sites at locus 378 Prl, and an excess of rare variants at locus GH (positive and negative estimates of D, 379 respectively; Table 2 ). Nucleotide diversity (π) profiles calculated in overlapping 100pb 380 windows revealed very heterogeneous diversity along each gene (Fig. 3) . These profiles 381 largely reflected the intron/exon structure within each gene, with exonic regions showing 382 reduced diversity. Only a few non-synonymous mutations segregating at low frequencies 383 were found in each gene (not reported), making them unlikely to be related to the 384 functional variants under spatially varying selection. The highest diversity levels were in 385 the 5'UTR, as well as in introns 1 and 3 of the Prl gene, and in introns 1 and 3 of the GH 386 gene. Little linkage disequilibrium was found among the most variable regions within 387 each gene, indicative of low haplotype structure. However, we could distinguish for each 388 gene two haplotype groups that were evenly distributed among TH-M and MA-M 389 juveniles (Fig. 4) . Electronic Suppl. Fig. S1 ). Sweepstake recruitment may therefore occur, although it did 415 not translate into significant multilocus genetic differentiation in our data set. The 416 absence of significant kinship structure was also suggestive of a large local population 417 size, as previously reported for the sea bass 
